OBJECTIVE: To estimate the prevalence of and risk factors for cutaneous lesions of the scrotum and intrascrotal lesions/anomalies among men included in a prostatic cancer screening program in a Brazilian metropolitan city. DESIGN AND SETTING: Cross-sectional study, private outpatient healthcare service. METHODS: 1731 men aged 40 years or over, participating in a prostate cancer screening program conducted by the municipal public employees' healthcare system, underwent systematic urological assessment by a single examiner.
INTRODUCTION
Cutaneous lesions of the scrotum and intrascrotal lesions/anomalies are common findings in the adult male population. The prevalence of these lesions is difficult to determine accurately, given that they are frequently oligosymptomatic and are often discovered incidentally during physical examination. The results differ according to the patients' ages, racial influences, geographic locations, comorbidities and socioeconomic status. 1 The setting in which the study is conducted (based in the population/community or hospital/clinic setting), the type of study (retrospective or prospective) and the type of diagnostic assessment (clinical, laboratory or imaging-based) may also influence prevalence levels. 2 Epidemiological studies are important because they contribute towards taking an appropriate approach to the conditions, improving awareness, promoting educational practices and preventive measures and expediting treatment. They may also enable comparisons within and between countries, allow for temporal variations between different ages and time periods, and guide future research to evaluate the pathogenesis, etiology and risk factors of these diseases.
OBJECTIVE
The objective of this paper was to report on the overall prevalence and risk factors of cutaneous lesions of the scrotum and intrascrotal lesions/anomalies collected prospectively in a crosssectional study conducted in a Brazilian metropolitan city. During evaluation, the participants were classified by a single examiner as white or nonwhite (including brown or black); they answered a general questionnaire that asked about their age, schooling level and personal histories of diabetes, arterial hypertension, nonspecific urethritis or vasectomy ( Table 1) ; and were offered a complete genital-pelvic examination.
METHODS

Between
The urological examination was performed in a standardized manner, on all subjects in the supine position by the same examiner. The scrotum was initially inspected for cutaneous lesions, and was then palpated to detect any intrascrotal lesions/anomalies, including hydrocele, spermatocele, testicular hypotrophy/atrophy, testicular cancer or absence of a palpable testis. Results were collected during the first evaluation on each patient, and were not computed more than once for each participant.
The outcomes of interest included the prevalence of scrotal lesions/anomalies, and the relative risk (RR) and 95% confidence intervals (95% CI) of the lesions/anomalies, according to age (≥ 60 versus < 60 years), schooling level (elementary school or lower versus high school or higher), skin color (nonwhite versus white), personal history of diabetes, arterial hypertension, nonspecific urethritis and vasectomy (yes versus no, for all of these last four categories).
Statistics for categorical variables were calculated using Fisher's exact test or Pearson's chi-square test, as appropriate, and statistical significance was defined as situations in which P < 0.05 or when the 95% CI did not include the null hypothesis (95% CI ≠ 1.00). Table 2 . Prevalence of scrotal diseases and relative risks (RR) and 95% confidence intervals (CI) of the lesions/anomalies, according to age, schooling level, skin color and histories of diabetes mellitus, arterial hypertension, nonspecific urethritis and vasectomy *Statistically significant differences (Fisher's exact test or Pearson's chi-square test); RR = relative risk; CI = confidence interval; NaN = not a number; vs. = versus.
RESULTS
Cutaneous
60 years (RR = 1.70, P < 0.05), with diabetes (RR = 1.71, P < 0.05), or with no history of vasectomy (RR = 0.77, P < 0.05) ( The risk-adjusted prevalence for hypotrophy/atrophy is summarized in Table 2 .
Absence of a palpable testis either due to prior orchiectomy or due to cryptorchidism was observed in 20 participants (3.1% of the intrascrotal anomalies [20/638] , and 1.2% overall [20/1731] 
DISCUSSION
Scrotal mycosis
In the present study, scrotal mycosis was identified in 12.1% of all the participants: Tinea cruris in 96.7%, and scrotal tinea in 3.8%.
Tinea of the crural region is an exceedingly common pruritic superficial fungal infection of the groin and adjacent skin including the scrotum. 3 Tinea cruris is more frequent in men than in women, with a 4:1 ratio, and it accounts for 13.9% of all superficial mycotic infections. 4 It can occur at any age, but is much more common after adolescence due to the hormone-dependent growth of testes and scrotum, enlargement of sweat glands and increasing body weight. High environmental temperature, sweating, prolonged wearing of wet bathing suits and obesity also play a very important role in its causation and repeated relapses. 3 In our study, the prevalence of Tinea cruris was 11.7%, with a 55% higher risk among men with diabetes, and a 32% lower risk among those of nonwhite skin color.
Superficial dermatophytic infection of the scrotum is rare even in the presence of severe infection of the groin and thigh, probably due to the higher pH and the presence of capric acid, one of the fatty acids of the epidermal barrier. 3, 5 In our study, the adjusted risk of scrotal tinea was 187% higher among diabetics, and almost six times higher among participants with arterial hypertension, but these results were not significant, most likely due to the low prevalence of this condition.
Subcutaneous scrotal nodules
Most cases of multiple nodules on the scrotum are due to calcified or noncalcified epidermal cysts, steatocystomas (sebaceous cysts) or other benign tumors. 6 The term scrotal calcinosis can be used in the presence of calcification, but it has been used inappropriately by many authors even in the absence of calcification. 6, 7 The prevalence of subcutaneous nodules in our cohort was 0.7%, with a 334% higher risk among men with elementary school or lower schooling level.
Hydrocele
The most common cause of scrotal swelling is an accumulation of fluid between the parietal and visceral layers of the tunica vaginalis of the scrotum, surrounding one or both of the testes. and adults, 9-11 and 40-50% of men undergoing ultrasound. 12 In non-endemic areas, the clinical prevalence of hydrocele ranges from 0.6 to 2.9%, 10 and the ultrasound prevalence is around 25-35%. 13, 14 In our study, although a small amount of hydrocele was detected through meticulous scrotal palpation in 15.5% of the participants > 40 years of age in a non-endemic region, moderate to severe hydrocele was identified through inspection or palpation in only 0.8%.
The risk of hydrocele was 35% higher in subjects with histories of nonspecific urethritis. STDs may be associated with secondary involvement of the epididymis, which may potentially cause defective drainage or obstruction of the venous/lymphatic vessels of the tunica vaginalis. 7, 15 In these cases, the resultant hydrocele may persist even after the triggering factor has been treated. 15 The risk-adjusted prevalence of hydroceles among diabetics was twice as high among the participants of our study. In the presence of diabetes mellitus, development of hydroceles may result from microvascular disease and occlusion, or from increased susceptibility to epididymitis.
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SPERMATOCELES
Spermatoceles are the most common cystic condition encountered within the scrotum. They are usually situated in the head of the epididymis, frequently asymptomatic, occasionally bilateral and multiple, and often smaller than one centimeter. 17 It has been estimated that about 30% of asymptomatic men undergoing scrotal ultrasound have one or more of these cysts. 8, 18 Many urologists are comfortable with making a diagnosis based on history and physical examination alone, while others often use ultrasound to confirm it. 8 However, imaging studies do not provide additional information in men with spermatocele in whom the testes are palpably normal. 19 Cystic dilatations of the tubules of the efferent ductules of the epididymis probably result from obstruction, and are more frequently encountered in cases of cystic fibrosis, von HippelLindau disease, maternal exposure to diethylstilbestrol and polycystic kidney disease. 7, 17 In our cohort, spermatoceles were clinically detected in around 10% of the subjects, with a 70% higher prevalence in men > 60 years of age, and a similarly increased risk among diabetics.
Although diabetes mellitus is not usually reported as a risk for spermatoceles, diabetes is an acknowledged risk factor for renal, pancreatic and ovarian cysts, and it is also more frequently correlated with cystic fibrosis and polycystic kidney disease, which are often associated with spermatoceles. 7, 17 We also identified an inverse relationship between spermatoceles and vasectomy. However, since most participants with histories of vasectomy were < 60 years of age, and spermatoceles were more prevalent in men > 60 years, it may be possible that the inverse relationship may have been biased by the lower age of the participants with histories of vasectomy.
Testicular hypotrophy/atrophy
Hypotrophy (hypoplasia) and atrophy of the testes refers to partial or complete shrinking of testicular volume. The prevalence of testicular hypotrophy/atrophy is dependent on the underlying cause of the condition. [20] [21] [22] In our cohort of men attending a prostate cancer screening program, the prevalences of unilateral and bilateral testicular hypotrophy/atrophy were, respectively, 9.7% and 5.4%.
A variety of reports have suggested that testicular volume declines with advancing age. 23 In the present study, the prevalence of both unilateral and bilateral hypotrophy/atrophy was roughly 60% higher among men > 60 years of age. The subjects with histories of vasectomy showed a 59% lower risk of bilateral hypotrophy/atrophy, compared with those without a history of vasectomy. Although this result was statistically significant and it may imply that vasectomy protects against potential risk factors for bilateral testicular hypotrophy/atrophy, it is possible that this was confounded by uncontrolled factors. It is plausible, for example, that men who developed bilateral testicular failure already had a history of infertility or subfertility when they were younger and, therefore, were not considered eligible for vasectomy.
Epididymitis/orchitis
Epididymitis, the most common cause of acute scrotal pain in all age groups, is usually caused by bacterial reflux from the bladder or the prostate gland through the vas deferens to the epididymis, and it often spreads to the testes (epididymo-orchitis). 2 Isolated orchitis is rare and it is generally associated with viral infections. 26 Epididymitis/orchitis occurs in approximately 0.7% of men aged 18 to 50 years, 26 and it occurred in 0.3% of the men > 40 years of age in our study. A bimodal distribution has been observed, with peak incidences occurring among men aged 16 to 30 years and among those aged 51 to 70 years. 26 In sexually active men younger than 35 years of age, chlamydia and gonorrhea are the most common causes. In men older than 35 or those who practice insertive anal intercourse, enteric Gram-negative bacilli are the most common causative pathogens.
2,26
The risk factors include sexual activity, bladder outlet obstruction, recent urinary tract surgery or instrumentation, anatomical anomalies, strenuous physical activity, bicycle or motorcycle riding, and prolonged periods of sitting. 2, 26 We also identified a higher risk of epididymitis/orchitis among participants with diabetes mellitus, who presented a nearly 13-fold higher risk.
Cryptorchidism
Testicular ectopy comprises failure of the testes to descend completely, unilaterally or bilaterally into the scrotum, and it is the most prevalent congenital anomaly at birth. The prevalence of cryptorchidism is age-dependent, with a 9.2-30% prevalence among premature infants, 3.4-5.8% among full-term infants, 0.8-1.82% at one year of age, and 0.8-1% at puberty and into adulthood. 27 Nonpalpable testes accounts for only 20% to 30% of the cases. 2 In the present study, nonpalpable testes due to cryptorchidism were registered in 0.5% of the men > 40 years of age, with an almost threefold higher prevalence (but without statistical significance) among participants with low schooling level.
Limitations of the study
This epidemiological study only involved men > 40 years of age within an established private healthcare system, but it covers a specific age range of adults that provides important information about the prevalence and risk factors of several scrotal diseases in this group.
The participants were examined in the supine position. By 
CONCLUSIONS
We estimated the prevalence of scrotal diseases commonly seen in consultation office practice, in an adult population of Brazilian men. The prevalence of cutaneous lesions was 13.3%, and mycosis was present in most of these (91.7%). We found significant correlations linking Tinea cruris with diabetes and white skin color; scrotal tinea with arterial hypertension; subcutaneous nodules with low schooling level and no history of nonspecific urethritis; hydrocele with age older than 60 years, diabetes and histories of nonspecific urethritis; spermatoceles with age older than 60 years, diabetes and no history of vasectomy; testicular hypotrophy/atrophy with age older than 60 years; and epididymitis/orchitis with diabetes.
